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1. INTRODUCTION
1.1 Background

Chicago Metropolitan Agency for Planning (CMAP) selected the ARA team to develop pavement
management plans for a selectnumber of locahgenciesrom the CMAP region, including additional

data collection for nofFederal Aid routes. The pavement management plans will provide participating
local agencies with a document that describes the importance and types of pavement preservation, the
current candition of pavemens, scenarios evaluating the cost to meet different netwdakel pavement
conditions, and a recommended capital plan based on the selected pavement condition/spending
scenario. The pavement management plan inchslemmary tables, chartgraphics, and maps

depicting current pavement conditi@and forecasted pavement conditions under different scenarios.
CMAP staffnanagel the development of the pavement management plans in conjunction thigCity

of Blue Island

As part of this projeic ARA has evaluated the current condition of igyof Blue Islan@® roadway

pavement networkimplementedalLJr dSYSy i YI yIF 3SYSyid aeadsSy ota{0 dz
forecasted condition, generated budget scenariand recommended futurenaintenance and

rehabilitation (M&R)plans

1.2 Project Kick -off and Records Review

The ARA team met with th@ity of Blue Islancaind CMAP representatives for a project kidkmeeting
onJune 262019. Based on the kiekff meeting and documents provided by tétyand CMAP,
pavement data was collected aduly 26, 2019. The GIS shapefilwas provided by the CMAP angs
used as the base map for the field data collectibne network segmentatioprovided in the GIS
shapefilewas theprimarysource of roadway inventy for thepavement management databasghe
Cityresponded with valuable information to the questionnaire that Afe&elopedfor an understanding
of the PMSnputs available fronthe Cityand any specific project requirementa.addition, theCity
provided the M&R activities performeflom 2006 to 201%nd their annual budget from 20 through
2024 to plan future M&R activitiesThe City also provided a list of TIF funded projects planned for
2020The following documents were reviewed as part of tfiert:

1 GIS shapefile fahe local agency (CMAP)

1 Network Segmentation for collection (CMAP)

1 Review of network segmentatio€ity of Blue Island)
1 Completed Questionnaire&Cftyof Blue Islanyl

1.3 Network Segmentation

TheCityof Blue Islandnanagesapproximatdy 45.8 miles of roadway pavemestconsisting primarily of
asphalt pavementsThe pavement network was divided ind®2 segments based on the feedback
provided by theCity. Figurel shows the network segmentation that was approved by @ty
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1.4 Traffic Data

Tablel displays the distribution of network length based on functional class. As observathlil, the
majority of the roadway network is comprised of residential streets.

Collectors gather traffic from local roads and funnel it to the arterial network. Collectors serve primarily
intra-county travel and typical travel distances are shorter than onreaiteoutes. Collectors are broken
down into two categories: Major Collectors and Minor Collectors. Generally, major collector routes are
longer in length; have lower driveway densities; have higher speed limits; are spaced at greater
intervals; have highetraffic volumes; and may have more travel lanes than their minor collector

counterparts.

The minimum spacing between two collector roadways in suburban areas of lllinois is ¥z or 1 mile

typically. In a densely populated urban area, two collector roadwaght be found at ¥4 mile spacing or
less, but in most areas within the Chicago metropolitan region ¥ mile is considered an absolute
minimum and requires significant justification in terms of the traffic patterns and land uses served. An
exception is the cse of paired onevay roads serving traffic moving in the opposite direction of each

other. Projects on roadways with a minor collector functional classification and located outside of the
adjusted urbanized area boundary are not eligible for fedardlifunding.

Local/residential roads primarily provide access to property and connect with higher classified routes.

Design speeds are low, stub sections are common, and the main consideration is given to access needs.
They offer the lowest level of mobility, ha the shortest trip lengths, and through traffic is often
deliberately discouraged. Local roads and streets are typically not eligible for fedldfahding, though
some bicycle and pedestrian projects on local roads and streets may be eligible f@l-Baddunding.

Average daily traffic (ADT) data for t@éyof Blue Islandhetwork wasobtained from the lllinois
Department of Transportation (IDOT) transportation management system

(http://mww.gettingaroundillinois.com/gai.htm?mt=aadit The maximumraffic volumeA y
network is 12,80 vehiclegper day.Figure2 showsthe annual average daily traffic (AADT) data for the

individual pavement sections.

Tableld / A G é

2 T roadwagiz&twarki distrih(to R &

Maximum Minimum
Network/Functional Clasg Length | Unit AADT in 2018| AADT in 2018
Major Collector 0.75 miles 9,300 9,300
Minor Collector 0.62 miles 3,000 2,550
Residentials 44.46 | miles 2,550 N/A
TotalNetwork 45.8 miles

iKS
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2. FIELD DATA COLLECTI® AND ASSESSMENT
2.1 Digital Survey Vehicle (DSV)

ARA collected gereferenced images of the entii@ity of Blue Islandoadwaynetwork using the DStvh

July 26,2019! w! Q& 5{+ SIldzZALIISR gAGK GKS [ aSNIFgud O1 aSlt
3, capturesimagesat Z0 i AY G SNt ad 9F OK AYF3AS Aa fAYSIENIe& NB
measuring instrument (DMI) and associated global positioning system (GPS) coordinates-lBoetwo

Gty highways, AR collected images in a single direction. In f#ame pavement sections, data was

collected in the outermost lane in both directions.

Figure3® | \asefxdack measurement system

The LCMS captures enhanced rigitvayimages using a 360° camera system. The images were used to
assess the surface condition of the pavement using the Pavement Condition Index (PCI) mettindology
accordance with ASTM D6438 addition to the images, sensor collected date collectedincluding

the International Roughness Index (IRtdrutting for all thesegmentsThe weighted average IRI value

of the Citynetwork is 35 inchVmile, s KA OK A Y RA Ol ( Sunacéeftshl®Qy D2 FRNJI ARY AW
of pavement roughness (see AppendioAthe full scale of IRI valuedRlis an index to express

pavement roughness, which is an expression of the irregularities in a pavement surface that adversely

affect the ride quality of a vehicle.

2.2 Pavement Condition Index Procedure

The pavement conditin index (PCI) is a measurement of pavement condition which ranges from 0 to
100.This is afnndustry-standard defined in ASTM D6438newly constructed pavement will have a PCI
of 100 whereas a failed pavement will have a PQDafr less. After the construction of pavements, the
condition of pavement starts deteriorating with time due to traffic loads and volumes, climate,
construction materials, and agExamples of common traffic loaélated distresses are fatigue cracking,
comer break, etc. whereas block cracking, longitudinal and transverse cracking, etc. are-chizize
distresses.
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Figure4. Pavementcondition category based on the PCI value

A PCI survey allows users to compare all pavements on a common scale and provides an index for
monitoring pavement deterioration and treatment selection during the PMS analygiécally, PCI
surveys are conducted foain-ground in the field. The modified version allows the use of digital images
to perform the survey in an office environment and still progitiee highest detail of distress rating.

lw! Q& [/ a{ & éhapateMenidRifeysésiaidiefadits tile type, severity, and extent of key
pavement distressess shown ifrigure5. Somesample pavement surface images with represeneti
PCI valueare shown irFigures6.

Ten percent of the surveyed sections were subjected to an internal quality assurance survey by an
independent surveyor. After completion of the PCI calculation, visual checks were perfamraesure
that the PCI values are representative of the surveyed images.

Page |7



City of Blue Island lllinois June 15, 2020

Figure5. Pavementistress detection using CMSsystem.
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Figure6. Samplepavement images with differenPClivalues.
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2.3 Pavement Network and Current Condition

After performing an automated condition survey with the collected images, the inspection data w
importedinii 2 (G KS t ! + Heweves & seatidndNIEB&EChatam St, 2226 Edward St) were
not inspected becauskoth ofthem were inaccessible to collect daBasedon the August 2019
pavement condition survey, the weighted average ¢fG@he networkis 56.3 whichrepresents the
pavement network is ifair condition.

Table2 shows the pavement condition, percent area, number of sections, and number of sections by
pavement surface typd-igure?7 displays average pavement condition by pavement surface tifpem
Table2, it can be seen that® of the pavement surface GfK S hetwdrk iQRuilt with asphalt
concrete(AC) whereas about 6% pavement sections are surfaced Ratttland cement concrete (PCC).

Table2. Pavement condition, percent area, artle number of sections by pavement surface type.

Wt. Avg | Pavement Area| | Number of
SUREES DS PCI (SqFt) Ll Sections
Asphalt Concret(AC) 565 5,488,142 94 519
Portland Cement Concrete (PC 51.9 298,926 6 31

100 -
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@)
& g0-
>
- 70 A
= 56.5
5 60~ ' 51.9
5 50 A
5
O 40 -
g 30 -
&
o 20 -
g 10 -

0
AC PCC

Pavement Surface

Figure7. Average pavement condition by pavement surfatyge.
Figure8 showsthe distribution of network pavement area based on pavement current condition

Figures, it can beobservedthat about2% of the network pavement ardai Yeri€) O2 Yy RA G A2y ®
also be seen that abo6% of the networks A yooand¥ @ S NE coridigtod WiRreas abol27% of

the networkis A ySatistactorgand ¥ 3 2 2 ridlifon. Gigure9 shows the detail distribution of pavement
conditions based on the functional class of the streets.
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Figurel0showsthe average pavement condition based functional classThemajor and minor
collector pavement sections compri8&o of the network and are ipoor and satisfactorgondition with
an average PCIl value58.4 and 72.2, respectivelifhe najor part of the network consists of residential
streets with an average PCI values6fl.
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Figurel0. Averagepavement condition indeXPClbased on funtional class
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Figurell. Cityof Blue Island eurrent pavement condition ratings

Figurell shows the pavement condition rating for the City of Blue Island netwopart of the City of
Blue Island pavement network is TIF fundeidiurel2 and Figurel3 shows the distribution of pavement
conditions for the NofTIF and TIF funde@dtions, respectively. NemIF funded pavement sections
have an average PCI value 6{% whereas TIF funded sections have an average PCIl v&adof
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3. PAVEMENT MANAGEMENBYSTEM IMPLEMENTATI®

The ARA tearpresented the PCI results and discussezlMS analysis with thi@ityand CMAP on

October22, 2019. ARAliscussegavement performance models, treatment matrix, unit costs, and

consequences of several funding scenarios. Based o@itg@gda FSSRol 01 2y ta{ Iyl &:
preparedthe PMS analysis and results are presented in this section.

l'w! dza SR t ! * tanagerdht @fiwak yolimplement a pavement management system

(PMS) for theCityof Blue Islandt ! + 9 wu LINRP GA RS & LI @SYSYy lia)dédelgpt ISY Sy i
and organize the pavement inventqifp) assess the current condition of pavemer{ts devel® models

to predict future conditions(d) report on past and future pavement performang¢e) develop scenarios

for M&R based on budget or condition requiremerdad ) plan projects.

3.1 PAVERA Pavement Management System Overview
Figurel4 showsthe variousY 2 Rdzf S& 2 ¥F sofiware whichinel@desu

1 Inventoryt The inventory module is designed based on a hierarchical structure including
network, kranch, and sections whemesection is the smallest pavement unit managed by the
agency.This structure allows users to easily organize their inventory while providing numerous
fields and levels for storing pavement data.

1 Work Historyt Similar to the invatory module the work history module also follows the
KASNI NOKAOFt &0dNHZ2GdzZNE® ¢2 dzLJRFGSR | LI @SYSyi
to have the network, branch, and section information.

91 Inspectiont In the inspection module, pavemenai be surveyed manually or the automated
survey data can be imported and modified, and finally PCI is being calculated.

1 PCI Family Model The PCI family model module is used to cregbavement performance
model. Basically, it uses historical pavementditon and agedata.

1 Condition Analysis The condition analysis module is used to analyze or predict the condition
of the entire or part of the networKThis feature reports past conditions based on prior
interpolated values between previous inspectiom&lgrojected conditions based on prediction
models.

1 M&R Family Models M&R Family Models module is used to select treatment, treatment
conseguences, unit costs, and treatment matrix.

1 M&R Working Plams M&R working plans module alloveseatingmulti-year network and
project level M&R planning, scheduling, and budgeting. This module allows the users toecreate
consequence afe current funding level and generates funding scenarios for targeted PCI,
backlog eliminations, etc

1 Reportst This modile facilitateshe generation of summary charts, latest condition nrsagand
userdefined reports. The users can pick and choose the attributes fields to create a report.
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Figureldd t ! o\@mwiew.
3.2 Pavement Performance Model

A PMS is only useful for making decisions if performance models can be established, validated, and
relied upon to accurately forecast pavement conditions into the futdr@avement performance model

is developed based on the date of construction for new pavement and date of resurfacing for an overlay
or mill and overlay, the types and thicknesses of pavement materials, the traffic level, and the pavement
condition.The paement performance model becomes more accurate with multiple pavement condition
ratings, as the model gets calibrated and adjusted to match the conditions present at the time in a

LI gSYSyiQa tAFTS 0OeofSo

¢CKS t/L ClFYAf@ az2RSfta YRugrSup payements sfSimilar cénStrictidn G 2 A
that are subjected to similar traffic, weather, and other factors affecting pavement performance. The
pavement condition historical data are used to build a model that can accurately predict the future
performance of a group of pavements with similar attributes.

For theCityof Blue Islanda PCI family modekas developed for the asphalt surfaced pavemdne

pavement performance modébr the Cityof Blue Islandvas developed based dhe available age data

The reliability of the pavement performance model is expected to incregtbefuture pavement

inspection and age dat&igurel5shows the PCI family model for thsphalt surfacedtreets.As the

LI oSYSyid +F3S RIEGE ¢6Fa y2G @FAfrofS F2N GKS 02y ON.
been used.
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